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Abstract

This study  looks at the interaction between income growth and trade. A simultaneous
equations model is used that includes real income growth, trade share, the growth rate of real
investment; changes in the exchange rate, and the inflation rate as endogenous variables. The
model accounts for the simultaneity among the key variables and allows for direct and indirect
effects between trade and income growth. It also makes possible the investigation of other
relevant variables relevant to the trade-growth relationship. The lagged values in the model
provide a means of testing for inter-temporal effects and causality. The model is estimated
with data from 33 African countries over a period of 29 years (1970 to 1998). The coefficients
of the structural equations are derived using a dynamic panel general method of moments
(GMM) estimator, which gives consistent estimates in the presence of endogenous regressors,
lagged endogenous variables, and regressors correlated with country effects. For comparison
purposes, the study also derives three-stage least squares (3SLS) estimates. As a means of
linking the results to the existing empirical literature, the fixed effects and OLS estimation
results for the growth equation are reported.
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1. Introduction

Over recent years, a number of scholars have commented on the degree to which countries in
sub-Saharan Africa (hereafter Africa) have been marginalized in world trade and exchange
(Collier 1995; World Bank 1995; Yeats et al. 1996, 1997; Rodrik 1998). The data leave no
doubt about the trend. Since 1975 world exports and imports measured in current dollars have
increased by a factor of 6. By contrast, African exports and imports increased by a factor of 3.
As a result, Africa’s share in world trade1 has declined from 3.1 percent of the total in 1975 to
1.5 percent in 1998. The lack of dynamism in trade has been accompanied by extremely
modest changes in the composition of trade flows. A large body of theoretical and empirical
research has linked Africa’s poor economic performance to the slow growth of its exports and
the import compression associated with the rapid growth of Africa’s external debt.

Many of these studies emphasize the role of outward-oriented trade policies in raising
economic performance. They highlight the lack of openness of African economies as a major
restraint on long-term growth (Sachs and Warner 1996). This implies that attempts by African
governments to restart and sustain economic growth and development will depend directly on
their success in rationalizing policies related to trade and international exchange. Some
analysts, however, have noted that trade ratios (the sum of imports and exports divided by
GDP) in Africa have been systematically higher than in other regions of the world. This
suggests that Africa’s marginalization in world trade and exchange may be due to the slower
growth of its aggregate GDP rather than lower propensities to trade (Rodrick 1998). If this is
so, trade liberalization and export promotion will be only part (and perhaps not even the most
important part) of the policy changes that are needed to revive and sustain growth and
development across Africa.

There are now many studies linking trade and growth in Africa. Most studies, however,
explore one dimension of this relationship using single equation techniques. The typical
approach has been to regress the growth of income on a range of geographic, social, and
economic variables, including an index of trade (either the growth of exports or exports plus
imports). Even when instruments are used to correct for the endogeneity of the trade variable,
some important connections within the growth-trade relationship itself remain unexplored.

This study explicitly attempts to take account of the direct, indirect, and inter-temporal effects
between income growth and trade. We use a simultaneous equations model that includes real
income growth; trade share; the growth rate of real investment; changes in the exchange rate;
and the inflation rate as endogenous variables. The model accounts for the simultaneity
among the key variables and allows for direct and indirect effects between trade and income
growth. It also makes possible the investigation of other relevant variables relevant to the
trade-growth relationship. The lagged values in the model provide a means of testing for inter-
temporal effects and causality. The model is estimated with data from 33 African countries
over a period of 29 years (1970 to 1998). The coefficients of the structural equations are
derived using a dynamic panel general method of moments (GMM) estimator, which gives
consistent estimates in the presence of endogenous regressors, lagged endogenous variables,
and regressors correlated with country effects. For comparison purposes, we also derive three-
stage least squares (3SLS) estimates. As a means of linking our results to the existing
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empirical literature, we report the fixed effects and OLS estimation results for the growth
equation.

The paper is arranged as follows. Section 2 discusses the nature of the trade-growth nexus
drawing on illustrations from the recent literature. Section 3 presents the model and defines
the relevant concepts and data used in the analysis. Section 4 reports the empirical findings
and examines their implications. Section 5 has a summary and conclusion.

2. Background–Analyses of Trade and Growth in Africa

Comparative studies based on growth regressions with global cross-country data have
identified several reasons for Africa’s declining contribution to world income and trade.
Commonly recognized factors include the lack of openness to international trade; the
continued heavy reliance on primary product exports; weak institutions; poorly developed
infrastructure; political instability; geographic isolation; and an unfavorable (tropical) climate
(Collier 1995; World Bank 1995; Sachs and Warner 1996; Yeats et al. 1996, 1997; IMF
1999:Ch. 4). Sachs and Warner argue that a lack of openness prevented countries in Africa
from taking advantage of improved efficiency, increased competition, and the transfer of
technology that comes from greater openness to trade. Using a long-term growth model, they
find a significant positive relationship between trade openness and income growth. Their
estimates show that African countries could have potentially added 1.4 percent per annum to
their per capita income growth over the period 1965 to 1995 if trade regimes had been more
open.2

The advantages of greater openness have also been stressed in comparisons of Africa’s
economic performance with that of fast-growing countries in other regions, especially East
and South-East Asia. In drawing lessons for Africa from Asia’s experience, researchers have
given special emphasis to the advantages of pursuing aggressive export promotion strategies
(Winrock 1991; World Bank 1994; Lindauer and Roemer 1994). This is consistent with the
more general trade literature which devotes considerable effort to identifying the mechanisms
whereby outward-oriented trade policies foster export expansion and higher economic growth
(Roemer 1994:Ch. 7; Gillis et al. 1996:Ch.19; Sharer 1999).

Some studies have stressed the adverse effect on factor productivity of inward-looking
economic policies and trade protection. Edwards (1994, 1997) uses a standard production
function to measure the effect of trade restrictions on total factor productivity and output in a
sample of advanced and developing countries. Drawing on nine different measures of
openness and a composite index constructed from all of them, he found a significant and
robust positive effect of openness on long-term output growth.

Other analysts have tended to focus on developments within Africa. Regional studies on the
impediments to growth have highlighted the (many) restrictions on trade and international
exchange that distort markets and incentives (Nash 1994; Collier and Gunning 1999).

For example, Collier and Gunning investigated the macro and micro-level effects of restrictive
trade policies. Although they do not present new empirical work, the authors discussed
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aggregate and firm level evidence that trade restrictions reduced growth, primarily by
lowering the rate of investment.

The study by Calamitsis, Basu, and Ghura (1999) is a further example of the single equation
approach so widely used to analyze the link between trade and growth. Although their study is
intended as a means of understanding the broader determinants of economic performance,
their results also show that growth and trade are significantly and positively related. Using
data from the period 1981 to 1997 for 32 African countries, they regress the growth of per
capita real income on the initial level of income; the population growth rate; the ratios of
private and government investment to GDP; an index of human capital; a dummy for IMF-
supported adjustment programs; the rate of inflation; the standard deviation of the inflation
rate; the ratio of the budget deficit to GDP; the percentage change in the real effective
exchange rate; the growth of exports; the percentage change in the terms-of-trade; an index of
“political rights and civil liberties”; and a dummy for war years (ibid pp. 5-6). This is a lot of
water for one equation to carry, particularly when the authors provide only the barest
description of the underlying structural relations. The results that directly interest us are those
showing that the real effective exchange rate, the growth of exports, and the change in the
terms of trade were all statistically significant and of the expected (negative, positive, and
positive) signs (ibid Table 4, pp. 26).

A common criticism of empirical analyses of the trade-growth relationship is that they do not
account for the endogeneity of trade.3 In any economy, both trade and income will be
influenced by many of the same exogenous factors. Because of this, the standard regression
procedures cannot establish unambiguously the direction and the magnitude of the links
between trade and income growth. Simultaneity among exports, imports, and income
produces an upward bias in the estimated coefficients and confounds their direction of
association. The implication is that the significant positive direct relationship between trade
and income that is so regularly reported in the literature calls for more careful investigation.
One way of dealing with the problem of endogeneity is to use instrumental variable
estimators. This approach, however, shifts the problem to that of choosing an appropriate
instrument for the trade variable.

Frankel and Romer (1999) confronted this issue in their recent study of the effects of trade on
economic growth. They constructed an instrument for the trade share using fitted values from
a bilateral trade equation based on the gravity model of trade. Each equation contained
geographic distance from major ports and size of the economy as explanatory variables. They
use global cross-country data to regress income per capita on the constructed trade share.
Their instrumental variable procedure yields a significant positive relationship between trade
and income.4 They extend their analysis by exploring the mechanisms through which trade
raises income. They regress each term of a standard production function on the same right
hand side variables: the constructed trade share, population, and country size.

The results show that trade directly increases income positively by affecting each component
of the production function: physical capital, schooling and, most strongly, productivity. Yet,
as the authors note, their results are embedded in their “geography as a determinant of trade”
framework. In order to focus specifically on the effect of trade on income, they had to
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deliberately abstract from any other factors that may be endogenous to the trade-growth
relationship. From the point of view of our study, an interesting sidelight of Frankel and
Romer’s analysis is that, after taking into account the effects of geographical distance, they
find no evidence that the trade shares of African countries have been systematically lower
than those of countries in other regions. Declining trade, therefore, is not a convincing
explanation of Africa’s marginalization in the world economy.

Rodrik (1998) also examined the direct link between trade (trade policy) and income growth.
He noted that once account is taken of their income levels and economic size, African
countries trade on average as much as other countries. Rodrik’s objective was to determine
how much of the variation in Africa’s trade performance, measured as the trade share in GDP,
was due to the effect of terms of trade, geographical factors, and domestic policies. His results
confirm the importance of geography, fiscal policy, and export taxation. Using a regression of
the Sachs/Warner type, Rodrik also tested the impact of trade on the long-term growth of
output in Africa. He found that economic growth could be explained by a few fundamental
factors: human resources, demography, and fiscal policy, but not trade policy. Over shorter
periods, movements in the terms-of-trade also appear to have had a significant impact on
growth. Based on this evidence he concluded that, within Africa, trade policies have had the
expected strong effect on the volume and growth of trade, but have played a significantly
smaller role in stimulating income growth than earlier results suggest.

A study by Hoeffler (1999) also fails to find convincing evidence that trade influences the
long-term growth rate in Africa. She derives this result from an augmented Solow growth
model applied to panel data of African countries over the period 1970 to 1995. Hoeffler uses a
GMM estimator in order to take into account hidden country effects, dynamic effects, and the
endogeneity of the regressors. She shows that the investment rate, education levels, population
growth, and initial output almost fully account for the observed growth of output.5 This result
implies that the main impact of trade on long-term income growth can only occur indirectly
through the effect on the accumulation of human and physical capital.

Onafowora and Owoye (1998) explore the relationship between trade and growth using a
vector-error correction model that includes output, exports, investment and an indicator for
trade policy for twelve African countries. They attempt to determine whether export growth
stimulated investment, thereby raising the rate of income growth. They show that the
significance of each variable and the explanatory power of the model vary across the 12
country-cases. The authors conclude that the export-led growth framework, based on an
explicit commitment to outward-looking policies and export expansion, has had some success
in African countries.

The above studies (and others that could be cited) show that most empirical analyses of the
relationship between trade and growth do not make allowance for possible indirect channels
through which trade may feed back upon income growth. Doing this, however, requires that
the relevant variables would need to be endogenized. Income growth would also need to be
made a determinant of trade.

Some researchers have been moving in this direction. Ndulu and Ndung’u (1998), for
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example, specify a simultaneous equations model that examines the effects of trade policies
on export and import shares and how these variables are linked to income growth. Using panel
data for selected African countries, they start with a random effects estimation of single
equations for export share, import share, and income growth. Their explanatory variables are
export and import prices; trade taxes; a measure for terms-of-trade shocks; indicators for the
quality of institutions and civil unrest; changes in external debt; foreign direct investment;
inflation; the ratio of investment to GDP; the real exchange rate; and lags of the trade shares.
From each equation they drop the variables with insignificant coefficients in the random
effects estimation. Using Full Information Maximum Likelihood (FIML), they estimate these
three equations as a system. However, the authors also drop the contemporaneous values of
the export and import shares from the income growth equation. Because of this, their analysis
does not allow for feedback and inter-temporal effects between income growth and the trade
variables.

Their results show that trade policies affect exports and imports, and thus output, indirectly
through the real exchange rate. Ndulu and Ndung’u also find that the influence of trade
reforms is transmitted through the growth of investment, and that the growth of output and its
lag significantly affect the export and import shares.

These empirical findings do not diminish the importance of trade reforms in promoting
sustained growth and development in Africa. Rather, they suggest that the relationship
between trade and economic growth is significantly more complicated (and subtle) than
revealed in the standard single equation analyses. For policy purposes, greater effort is needed
to identify and understand the indirect associations between trade and growth, the inter-
temporal effects, and the economic mechanisms through which these effects are transmitted.
The model discussed in the next section moves in that direction.

3. Model and Data

3.1. Specification of the Model

With only two exceptions (Botswana and Mauritius), trade policy across Africa used to be
based on the theory and practice of import-substituting industrialization. Governments
imposed controls and restrictions on trade and exchange rates in order to expand local
productive capacity and raise local incomes. When this approach began to experience
difficulties, particularly from the late 1970s onwards,6 African governments typically
responded by further restricting international trade and exchange. Since none of the
restrictions addressed the fundamental economic problems of distorted prices and markets and
generalized inefficiency, the cascading of the controls simply compounded the difficulties. By
the mid-1980s, an increasing number of African countries had started to reform their trade
arrangements and liberalize their exchange rate systems. The reforms were designed to
remove tariffs and non-tariff barriers; eliminate foreign exchange rationing; raise the level of
efficiency in export sectors; rationalize the use of imported goods and services; and restore
external and internal balance. These initiatives have been fundamental to all structural
adjustment programs sponsored by the multilateral institutions. However, African
governments have implemented them reluctantly and never in full. Furthermore, there have
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been many reversals, particularly when governments and the IMF find that trade reform (in
the form of reduced tariff rates) threaten short-term revenue targets.

This is the overall setting that generated the data used in our analysis. For most countries,
economic disruption and persistent imbalances have been the norm rather than the exception.
Accordingly, we should not be surprised when some of the estimated coefficients in the model
do not accord with our a priori expectations derived from theoretical and institutional
considerations. An example will illustrate. Under ceteris paribus conditions, devaluation of
the exchange rate should reduce the growth of imports and raise the growth of exports. For
highly distorted African economies that are undergoing a slow transition, exchange rate
devaluation is almost invariably accompanied by an expansion of foreign assistance. Thus, the
exchange rate can rise (i.e., devalue) at the same time that imports expand (often dramatically)
with finance provided not through the expansion of exports but through foreign aid.

Net foreign aid to countries in sub-Saharan Africa (except Nigeria and South Africa) averaged
more than 7 percent of GDP over the last three decades.7 Because net aid flows have been so
large, the governments have been able to delay the reforms needed to remove the distortions
that undermine growth and development. The effects of these delays show up in the modeling
exercise in two ways. Coefficients are less statistically significant than expected and, in some
cases, the signs are the opposite of what theory suggests.

The endogenous variables in our model are the growth rate of real GDP, the trade ratio, the
growth of real investment, the change in the nominal exchange rate, and the rate of inflation.
Exogenous variables are money growth, the budget deficit, foreign inflation, and change in
foreign aid.

This study is not an investigation of the effects on income growth of restrictions on trade and
exchange. Our presumption is that the effects of the distortions to which each economy has
been subject are fully reflected in the key macroeconomic variables used in the analysis.8

Because our subject is the macro link between trade and income growth, we have used a broad
index of trade. We do this for three reasons. First, a broad measure of trade allows us to
abstract from the micro level distortions stemming from specific barriers to trade. Second, the
trade ratio we use is common to other empirical studies. Third, the natural log of the trade
share allows us to account for long-term regularities between exports and imports and output.
It provides a proxy for the error-correction term derived from the regression of income (not
changes in income) on exports and imports.

The specification of the equations presented below has emerged after some experimentation
with different regressors and lag structures. Some exogenous and predetermined variables that
we expected to have an impact were not significant and were dropped. We have noted these
below whenever their exclusion is obvious or their non-performance provided relevant
information about the structure of the model.

The equation for the growth of real income includes the fundamental determinant of long-term
economic growth, namely, capital accumulation. Because capital series are not available for
large numbers of African countries, we use the growth of real investment as a proxy for
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capital accumulation. Theory suggests that the increase in investment should have a positive
effect on the GDP growth rate. In the initial version of the growth equation we also included
population growth as a proxy for labor force growth. It was statistically insignificant and was
dropped. We include the trade share on the right hand side in order test the hypothesis that the
expansion of trade directly contributes to the growth of income.

Since most African countries have experienced massive internal and external imbalances,
trade and exchange rate reforms have been major elements in both local and externally
sponsored adjustment programs. Discussions of the impact of these reforms highlight
important aspects of the link between trade and growth (Frimpong-Ansah, Kanbur and
Svedberg 1991; Dornbusch 1992; Nash 1993; Metzel and Phillips 1996; Andriamananjara and
Nash, 1997). They point to the devaluation of the exchange rate as a crucial policy decision in
the process of promoting outward-oriented economic reforms in Africa. This policy is
implemented by changing the nominal exchange rate. However, it is the devaluation of the
real exchange rate, which, if successful and sustained, transmits the effects of the reform to all
sectors of the economy. Since the impact of the devaluation will take time to reverberate
through the economy, we have included the lagged change in real exchange rate in the growth
equation. The coefficient estimate is expected to be positive.

We also include foreign aid, measured as the change in Official Development Assistance, as a
right hand variable. There is no consensus on the relationship between aid and economic
growth. Recent studies show that the effect of aid, while positive, operates indirectly. These
analyses, however, also suggest that the effect of aid will only be significant (and positive) in
countries that are actively committed to economic reform (Burnside and Dollar 1997; World
Bank 1998; McPherson and Gray 2000). Other studies, however, report a direct and robust
positive effect of foreign assistance on income growth.9 Given the size of net aid flows to
African countries, this variable could not be excluded from the growth equation. In view of
this ambivalence, and the history of aid to Africa (massive flows with little tangible growth
response), the sign of the coefficient could go either way.

Finally, the lagged level of real income per capita is also included as a standard way of testing
long-run equilibrium convergence. A statistically significant negative coefficient would
support the convergence hypothesis in this sample of countries.10

The above considerations lead to the following growth equation:

dlny = αα0 + αα1 dlnINV + αα2 Trade + αα3 dlnet-1 + αα4 dlnAid + αα5 lnypct-1 + εε1,

where:
dlnINV is the change in real investment;
Trade is the log of the share of imports plus exports in GDP;
dlnet-1 is the lag of the change in real exchange rate;
dlnAid is the change in foreign aid; and
lnypct-1 is the lag of real per capita income.

We expect the trade share to be significantly related to the changes in the real exchange rate
and the overall economic performance measured by the growth of income.11 The lagged value
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of GDP growth is intended to capture inter-temporal effects. The lag of the change in real
exchange rate was also tested but was insignificant and was dropped. The final version of the
trade equation is:

Trade = ββ0 + ββ1 dlny + ββ2 dlnyt-1 + ββ3 dlne + ββ4 Tradet-1 + εε2,

where:
dlne is the change in real exchange rate;
dlnyt-1 and Tradet-1 are the lagged value of output growth and the trade share,
respectively.

African countries import a large portion of their investment goods. Many researchers have
argued that the strongest effect of an increased volume of trade (particularly imports) would
result from increases in the capital stock. In order to investigate this aspect of the trade-growth
relationship we include an equation for the change in real investment. Explanatory variables
are the change in real income, based on the acceleration principle, and the trade share. We
have also included the real exchange rate to ensure that the model is fully simultaneous.

Because a large amount of investment is financed by foreign aid, we had included the change
in foreign aid in the equation. Given the budget pressures experienced across Africa, we
expected that foreign aid would ease local financial constraints, thus giving a boost to
investment. However, after some testing, the foreign aid variable was not significant at the
standard levels, so it was dropped. The investment equation is:

dlnINV = γγ0 + γγ1 dlny + γγ2 Trade + γγ3 dlne + γγ4 dlnINVt-1 + εε3,

where dlnINVt-1 is the lag of the change in real investment, and other variables are as
described above. We expected all of the estimated coefficients to have positive signs.

Changes in nominal exchange rates are relevant to both trade and income growth. Movements
in the exchange rate have been an important indicator of the general priority given by African
governments to economic reform. Moreover, as one of the key relative prices in the economy,
the exchange rate typically reflects the pressures that emerge when African governments
formally liberalize (e.g. through tariff reductions) but informally restrict trade and exchange
(e.g., by providing favored access to credit or foreign exchange to selected entities). The
exchange rate equation is based on the purchasing power parity hypothesis and follows a
specification used in many studies of exchange rate movements. It includes domestic
inflation, foreign inflation, real income growth, and the lagged change in the exchange rate.

The exchange rate equation is:

dlnE = ηη0 + ηη1 dlnP + ηη2 dlnPf + ηη3 dlny + ηη4 BD + ηη5 dlnEt-1 + εε4,

where:
dlnE is the change in nominal exchange rate;
dlnP is domestic inflation;
dlnPf is foreign inflation;
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BD is the ratio of budget deficit to GDP; and
dlnEt-1 is the lag of dlnE.

Domestic inflation serves as a proxy for an increase in the price of non-tradables. The
estimated coefficient should be positive. As a measure of the change in the price of tradables,
foreign inflation is expected to have a negative sign.

As a means of endogenizing changes in the real exchange rate, the model includes an inflation
equation. This equation is derived from the modern quantity theory of money and features the
growth of real output and the money supply on the right hand side. In theory, increases in the
money supply will raise the rate of inflation. We would expect an expansion in real income
(as a proxy for output) to have the opposite effect. The budget deficit is included to account
for devaluation-inflation spirals that may emerge when African governments cannot control
their budget deficits following a devaluation of the exchange rate. Foreign inflation is
included to account for the widespread complaint by African governments that “imported
inflation” has added to their economic difficulties. Finally, we include lagged inflation as a
simple form of measuring inflation expectations or price inertia. The price equation is:

dlnP = ϕϕ0 + ϕϕ1 dlny + ϕϕ2 dlnE + ϕϕ3 dlnM + ϕϕ4 dlnPf + ϕϕ5 dlnPt-1 + εε5,

where:
dlnM is the growth of nominal money; and
dlnPt-1 is lagged inflation.

Collecting all five equations, the model is:

dlnyit = αα0 + αα1 dlnINVit + αα2 Tradeit + αα3 dlneit-1 + αα4 dlnAidit + αα5 lnypcit-1 + εε1,it,

Tradeit = ββ0 + ββ1 dlnyit + ββ2 dlnyit-1 + ββ3 dlneit + ββ4 Tradeit-1 + εε2,it,

dlnINVit = γγ0 + γγ1 dlnyit + γγ2 Tradeit + γγ3 dlneit + γγ4 dlnINVit-1 + εε3,it,

dlnEit = ηη0 + ηη1 dlnPit + ηη2 dlnPfit + ηη3 dlnyit + ηη4 BDit + ηη5 dlnEit-1 + εε4,it,

dlnPit = ϕϕ0 + ϕϕ1 dlnyit + ϕϕ2 dlnEit + ϕϕ3 dlnMit + ϕϕ4 dlnPfit + ϕϕ5 dlnPit-1 + εε5,it.

3.2. Data Description and Sources

Our data set consists of annual observations for the period 1970 to 1998. We started with
series for 39 countries but due to various gaps, the data set used in the regression analysis
covers 33 countries.12 The main source of data has been the World Bank Africa 2000 CD-
ROM database.

The real variables are measured in constant domestic currency units. The money variable is
M2, i.e. the sum of demand deposits and time and savings deposits. The budget deficit is
defined as the overall budget surplus/deficit excluding grants as a percent of GDP. The
exchange rate is defined in units of domestic currency per US Dollar. Thus, an increase in
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exchange rate represents a devaluation of the domestic currency. The real exchange rate is
calculated as the nominal exchange rate multiplied by the ratio of an index of the price of
tradables to an index of the price of non-tradables. For consistency with other empirical work,
we use the US producer price index (PPI, 1995=100) as the price of tradables. This series also
serves as the measure of foreign inflation. The price of non-tradables is measured by the
domestic consumer price index (CPI, 1995=100). The data for the US producer price index
were obtained from the International Financial Statistics included on the IMF’s March 2000
CD-ROM database. Foreign aid is the Official Development Assistance series from the World
Bank database. It is measured in millions of US Dollars.

Most variables in the model are in first differences in natural logs. Exceptions are the trade
share and budget deficit, both measured relative to GDP, and the lagged level of real GDP per
capita that is included in the growth equation. As noted above, the trade share is in natural log
form. Summary statistics covering all 39 countries are presented in Table 1.

Table 1.  Summary Statistics

Variable Number
 of Obs.

Mean Std. Dev. Min Max

dlny 973 0.030 0.068 -0.683 0.566
DlnINV 933 0.028 0.276 -1.337 1.718
Trade share 1034 0.670 0.355 0.063 2.380
Export share 1034 0.286 0.177 0.025 1.015
Import share 1034 0.384 0.225 0.030 1.604
dlnE 1087 0.127 0.397 -0.260 6.163
dlne 733 0.003 0.166 -0.713 1.095
dlnM 961 0.195 0.335 -1.698 4.258
dlnP 735 0.165 0.273 -0.103 3.627
dlnPf 1092 0.043 0.048 -0.029 0.172
Bd 628 -8.083 8.509 -67.705 16.024
dlnAid 1070 0.128 0.842 -1.986 24.039

The average annual GDP growth rate over the sample period is 3.0 percent. Since the
population growth rate averaged 2.7 percent per annum, average real income per capita
expanded by approximately 0.3 percent per annum. The average annual growth of real
investment was 2.8 percent. After allowing for depreciation, real capital per capita declined
over the period examined. It is therefore no surprise that GDP growth has been so low.

With respect to the exchange rate, the average annual rate of devaluation for all 39 countries
was 12.7 percent. Domestic inflation averaged 16.5 percent per annum while foreign inflation
was 4.3 percent per annum. These relative movements explain why the real exchange rate
moved so little, barely 0.3 percent per annum. Though the situation varied across countries,
for the whole sample there was little evidence that exchange rate reform had been effective or
significant.

The trade shares averaged 67 percent for the sample as a whole, although with a large
variance. The average growth of the money supply was 19.5 percent, reflecting among other
things the average annual budget deficit of 8.1 percent of GDP. Finally, as noted above
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foreign aid flows were large, growing at almost 13 percent per annum in dollar terms. These
flows also vary considerably across countries and over time.

Some of the more important trends are shown graphically. Figure 1 illustrates the
developments in income and trade in the 39 countries over the sample period. It traces per
capita income, the growth rate of per capita income, and trade share over time. The series for
per capita income declined steeply from the beginning of the 1980s. Some recovery is evident
in the 1990s but income remains at levels below those reached in the 1970s. Per capita real
income growth rate has been mostly negative since the late 1970s. The aggregate trade
volume fell sharply between 1980 and 1983. The recovery since 1983, and especially in the
early 1990s, owes much to trade liberalization programs undertaken across Africa with the
support of the donor community.

Figure 1. Sub-Saharan Africa: Real GDP per capita growth, 1970-98

A wide range of individual country performances underlies these aggregate regional data.
Table 2 has the average growth rates of real per capita income of the 15 highest growing
countries in the periods 1970-79, 1980-89 and 1990-1998. At the bottom of the table are given
the average growth rates for sub-Saharan Africa and the world. The per capita growth rates
among the African countries have diverged sharply. Some countries (Botswana, Lesotho, and
Mauritius) have grown rapidly by world standards over the last three decades. Other countries
have experienced only short periods of high growth, most often due to external favorable
conditions (Gabon and Nigeria in the 1970s). Cameroon and Kenya’s growth performance has
worsened over time.

Year
1970 1998

    -4.7

 0

    6.2
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Table 2. Average Growth of Income Per Capita by Decade (in percent)*

Country 1970-79 Country 1980-89 Country 1990-98

Botswana 11.73 Botswana 6.83 Eq. Guinea 15.20
Gabon 6.59 Congo, Rep. 3.82 Mauritius 4.14
Lesotho 6.03 Swaziland 3.54 Uganda 3.50
Mauritius 5.48 Mauritius 3.32 Lesotho 3.34
Cameroon 4.48 Zimbabwe 1.79 Mozambique 3.22
Nigeria 3.98 Burundi 1.44 Botswana 2.67
Côte d'Ivoire 3.42 Lesotho 1.26 Guinea 1.91
Kenya 3.36 Chad 1.22 Malawi 1.60
Mali 3.01 Burkina Faso 1.14 Benin 1.47
Malawi 3.01 Cameroon 1.11 Ghana 1.42
Burundi 2.92 Guinea-Bissau 0.70 Chad 1.39
Swaziland 2.60 Kenya 0.56 Burkina Faso 1.16
Congo, Rep. 2.60 The Gambia 0.42 Ethiopia 1.11
Rwanda 1.91 Rwanda 0.10 Gabon 0.71
The Gambia 1.63 Benin -0.02 Namibia 0.64
SSA 1.1 SSA -0.7 SSA -0.8
World 2.1 World 1.2 World 0.9

Note: * - The 15 highest growing SSA countries for each decade are listed in a descending order.

Table 3 provides some idea of the breadth of changes in trade and income in Africa over the
same three periods. For each decade the corresponding table has data for most African
countries on average per capita income and trade, exports, imports and net exports as a
percent of GDP. Excluded from the tables are a few countries with missing observations for
most of the years in the period. The countries are ranked in a descending order of average per
capita income (the first column of each table). Again, the bottom of the table has data for sub-
Saharan Africa as a whole and the world.

Excluding Lesotho and Swaziland, which have special links to South Africa, trade ratios range
from 0.25 (Ghana in the 1980s) to 1.27 (Mauritius in 1990-98). Ten countries had a trade
share of more than 0.75 in the 1970s. Nine had trade shares greater than 0.75 in the 1980s. For
the years 1990-98, eleven countries had trade shares greater than 0.75. Net exports are
negative for most countries. All countries with positive net exports in the 1980s and 1990s are
natural resource exporters. The tables show that for each decade the average trade share of
most countries in the sample has exceeded the average trade share of the world.
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Table 3. Average Income Per Capita, Trade, Exports, Imports, and Net Exports
in Sub-Saharan Africa, 1970-79

Country GDP p.c. (1995 USD) Trade Exports Imports Net Exports

Gabon 5345 107 57 49 8

South Africa 4324 53 27 26 2
Mauritius 1605 98 47 51 -4
Botswana 1108 86 38 49 -11
Côte d'Ivoire 1065 72 38 34 3
Swaziland 950 141 72 69 3
Zimbabwe 653 43 22 21 1
Congo, Rep. 640 96 39 57 -18
Zambia 636 85 44 41 3
Senegal 605 71 32 39 -7
Cameroon 595 49 23 26 -3
Mauritania 570 86 36 50 -14
Central African Rep. 458 62 26 37 -11
Ghana 437 33 16 16 0
Togo 403 97 48 48 0
Congo, Dem. Rep. 381 29 13 16 -3
Madagascar 367 37 16 21 -6
Benin 350 58 23 35 -13
The Gambia 343 83 37 47 -10
Niger 335 44 18 27 -9
Sierra Leone 311 51 23 29 -6
Nigeria 304 36 18 18 0
Kenya 298 63 30 33 -3
Mali 276 36 12 25 -13
Rwanda 262 31 13 18 -6
Lesotho 249 109 15 94 -80
Chad 245 42 16 26 -10
Guinea-Bissau 218 39 5 34 -28
Burkina Faso 196 34 8 26 -18
Burundi 168 28 12 17 -5
Malawi 153 65 26 39 -13

SSA 648 54 26 34 -8
World 4006 31 15 16 -1

Note: Countries are listed in a descending order of their average income per capita for the decade.
      Trade (Exports plus Imports), Exports, Imports, and Net Exports are given in percent of GDP.

4. Estimation Results and Implications

Taking into account exclusions, series that are dropped during estimation, first differences,
and lags, the results are based on an unbalanced panel of 458 observations. Coefficients of the
simultaneous system are derived using three stage least squares (3SLS) and the dynamic panel
GMM estimators.13 To obtain the income growth equation on its own, we use the within
groups and OLS estimators. The results are presented in the following sections.
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4.1. Three Stage Least Squares Estimation Results

3SLS is a full-information instrumental variables method. It yields consistent and efficient
estimates when the endogenous variables are jointly dependent and the disturbances in the
structural equations are contemporaneously correlated. The regression assumes pooled time
series cross-section data. Table 4 has the 3SLS results.

The results of each equation are given down the column. The first column refers to income
growth; the second, trade; the third, investment; while the fourth and fifth, respectively, refer
to the nominal exchange rate and inflation. The t-statistics are reported in parentheses beside
each coefficient.

In the growth equation, the estimated coefficients on the growth of real investment and the
lagged change in the real exchange rate have the expected positive signs and are statistically
significant. The coefficient on the trade variable is negative but not statistically significant.
That is, within the framework provided by the model, trade does not directly determine
growth. Foreign aid has a positive coefficient but is not statistically significant. The
coefficient of lagged real per capita income is negative but statistically insignificant. The
(rather distressing) implication is that for the 33 countries and period considered there is no
robust statistical evidence for the convergence hypothesis. Since average real incomes have
grown relatively rapidly outside Africa, this evidence suggests that Africa has not only been
marginalized but also tangibly left behind.

In the trade equation, both contemporaneous and lagged income growth have a positive effect
on trade. This result supports the view that income growth directly boosts trade. The
contemporaneous value of the change in the exchange rate is positively related to trade.
African countries, it appears, have been directly and immediately responsive to an exchange
rate liberalization. Finally, the lagged value of the trade share dominates the regression.

The estimated coefficients of the domestic and foreign inflation in the exchange rate equation
have the theoretically correct (positive, negative) signs. Both coefficients are statistically
significant. An increase in domestic inflation leads to overvaluation. The growth of income
has a significant positive impact on the change in the exchange rate. When seen together with
the strong positive effect of the change in the exchange rate in the growth equation, this result
shows that successful exchange rate policy reform (in the form of a sustained real
devaluation) would improve Africa’s growth performance.

The budget deficit ratio has a significant negative, though small, coefficient confirming the
widely observed outcome that higher government deficits systematically overvalue the
exchange rate. Finally, the lagged change in the exchange rate has a negative coefficient,
suggesting that the adjustment path for the exchange rate oscillates.
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The estimated coefficients of all explanatory variables in the equation for inflation have the
expected signs and, with the exception of the parameter for foreign inflation, they are all
statistically significant. As a proxy for the increase in supply, real income growth reduces the
rate of inflation. As expected, the growth of the money supply has a strong positive effect on
inflation. Exchange rate depreciation is also positively associated with inflation, suggesting
that the creation of money and credit has supported a devaluation-inflation spiral, largely due
to the inability of governments to control their budget deficits following devaluation. The
highly significant (and positive) coefficient on lagged inflation indicates that, in this sample of
countries, inflation had developed a high degree of inertia.

The 3SLS estimates provide a useful benchmark against which the dynamic panel GMM and
the within groups and OLS results for the growth equation can be compared.

4.2. GMM Results

Several features of the panel data and the model specification make the dynamic panel GMM
estimator suggested by Arellano and Bond (1991) an appropriate choice. First, there are
endogeneous regressors in the model, implying that the error terms will be correlated with the
explanatory variables. Second, lagged dependent variables included on the right hand side of
the equations introduce an additional inter-temporal correlation effect on the error term. Third,
there is undoubtedly an additional bias due to correlation of some regressors with the country-
specific effects. For example, the change in exchange rate is a policy variable that reflects the
domestic attitude to outward orientation. Aid flows have also reflected local considerations. In
most cases, the worst performing countries receive the largest amounts of support.

To derive unbiased and consistent estimates given these difficulties, we follow the approach
taken by several analysts using the dynamic panel GMM estimator (Caselli et al. 1996;
Hoeffler 1999; Gyimah-Brempong and Traynor 1999). Specifically, we use the extended
version of the GMM estimator that estimates the model in first differences with levels of the
variables as instruments. The results are derived through a two-step estimator. This approach
is more efficient in the presence of heteroskedastic error terms as the instrument matrix is
weighted by the residuals from the one-step estimation rather than with a set of predetermined
elements.

For the estimation we use, one- and two-period lags of the explanatory variables in order to
eliminate serial correlation and ensure that first and second lags of the exogenous variables
and the second lag of the endogenous variables can be used as instruments. The absence of
first- and second-order serial correlation in the first-differenced residuals is tested and the p-
values of the statistics are shown in the table below. Wald statistics for joint significance of all
regressors and selected regressors in each equation are also presented. One feature of the
GMM estimator that should be noted is that the results can be sensitive to the choice of
variables in the instrument matrix. 14
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Table 5. Dynamic Panel GMM

E q u a t i o n
Variable dlny Trade DlnINV dlnE dlnP

Dlny Real GDP growth - -0.968 (-0.615) 1.510 (2.350) 1.012 (6.564) -0.373 (-3.303)

DlnINV Real investment growth 0.1434 (4.331) - - - -

Trade Trade share 0.006 (1.115) - -0.463 (-1.568) - -

DlnE Change in exchange rate - - - - 0.251 (4.799)

Dlne Change in real ex. Rate - 0.400 (2.106) 0.835 (3.097) - -

DlnM Growth of money - - - - 0.220 (3.168)

DlnP Inflation rate (domestic) - - - 0.782 (8.059) -

DlnPf Inflation rate (foreign) - - - -1.277 (-6.049) 0.378 (3.575)

BD Budget deficit to GDP ratio - - - -0.001 (-9.803) -

DlnAid Change in foreign aid -0.002 (-1.253) - - - -

dlny-1 Lag of real GDP growth - 0.308 (1.944) - - -

DlnINV-1 Lag of real inv. Growth - - -0.489 (-2.988) - -

Lnypc-1 Lag of real p.c. income -0.002 (-1.632) - - - -

dlne-1 Lag of change in real ex. Rate 0.024 (1.817) - - - -

dlnE-1 Lag of change in ex. Rate - - - 0.054 (0.552) -

Trade-1 Lag of trade share - 0.856 (5.629) - - -

dlnP-1 Lag of inflation - - - - 0.734 (7.264)

Wald test of joint significance 1168.12 (5) 43479.61 (5) 112.52 (4) 7112.98 (5) 5503.35 (5)

Wald test (selected regressors) 73.66 (dlnINV,
Trade)

5.99 (dlny-1,
dlne)

17.10 (dlny,
Trade)

116.57 (dlny,
dlnp)

81.02 (dlny,
dlne)

First-order serial correlation p=0.50 p=0.97 p=0.94 p=0.36 p=0.19

Second-order serial correlation p=0.69 p=0.39 p=0.17 p=0.12 p=0.11

Notes: t-statistics are given in parentheses
      P denotes p-values

Overall, the results from the GMM estimation are similar to those obtained using 3SLS. This
is not surprising since the principal advantage of the GMM estimator relative to 3SLS is
asymptotic efficiency. The specification of the model and its explanatory power can be judged
from the summary statistics. The test statistics for first- and second order serial correlation
show that the null hypothesis of non-existence can be accepted in all cases based on the
corresponding p-values. This ensures the consistency of the GMM estimator when first and
second lags of all (exogenous and endogenous) variables are used as instruments. The Wald
test statistics show that the regressors in each equation are jointly significant (the degrees of
freedom are given in parentheses) and the coefficients of selected key explanatory variables in
each equation (also in parentheses) are jointly significantly different from zero.

The GMM results confirm the insignificant direct effect of trade on income growth. They also
reconfirm the positive and significant effect of the lagged (in this case) income growth on
trade. The statistically insignificant coefficient on the contemporaneous value of growth in the
trade equation reinforces the view that in this sample of countries it has been income growth
that has directly boosted trade, not the other way round.
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These results, like those derived using 3SLS, support the hypothesis that trade indirectly
affects economic growth through changes in the real exchange rate. The role of investment
growth as a channel between trade and income growth effects remains ambiguous and
warrants further investigation.

4.3. Within Groups and OLS Estimates of the Growth Equation

In a panel data model with predetermined variables and individual country effects, the within
group estimator gives consistent estimates for a sufficiently large number of time
observations. However, if the model incorporates endogenous variables as regressors, these
estimates will be biased. In order to compare our results with single-equation analyses of trade
and growth, we estimate the growth equation in the system as a single equation using the
within groups estimator for panel data.

A well-known disadvantage of all full information estimation methods is that any
specification error within the system affects all coefficient estimates in all equations. This, of
course, is simply the counterpart of the fact that a major advantage of full-information
methods is that they take into account all information available both within and across
equations of a system. Estimating an equation of a model as a single equation helps us
understand the relative importance of these systemic influences. Our basic argument in this
paper is that some of the links across equations have highly relevant economic effects.

Table 6 below has results from the within groups panel estimation of the growth equation and,
as a reference, the results from applying ordinary least squares (OLS) with robust standard
errors.

Some important differences emerge when these results are compared with those in Tables 4
and 5. The OLS results show that the parameter estimate of the trade variable is positive and
significant at 1 percent. This reproduces the conventional result of a direct positive
relationship between trade and growth.

Table 6. Within Groups and OLS Estimates of the Growth Equation

Variable OLS Within Groups

dlnINV Real investment growth 0.134  (5.929) 0.127  (14.030)

 Trade Trade share 0.013  (3.328) 0.012  (1.203)

dlnAid Change in foreign aid -0.002  (-1.209) -0.002  (-1.103)

lnypct-1 Lag of real per capita income -0.001  (-1.086) -0.057  (-3.636)

dlnet-1 Lag of change in real ex. Rate 0.014  (1.150)  0.012  (0.874)

N Number of observations 647 647

R-sq. 0.28 0.28

RMSE 0.054 -

F 13.01 -

Notes: t-statistics are given in parentheses
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A further important difference is that the coefficient on the lag of real per capita income is
negative (as required by the convergence hypothesis) and statistically significant in the within
groups estimation. Unlike the results from the simultaneous equations model, the single
growth equation regression seems to show (as others report in the literature) that African
incomes are converging (albeit slowly).

5. Summary and Concluding Observations

The results presented in this paper call into question what has almost become a stylized fact of
development studies–namely, that the growth of income is directly related to the growth of
trade with trade driving growth. Empirical studies that produce this result have been typically
based on single equation growth regressions. These analyses invariably provide robust
statistical associations that show trade (measured in a variety of ways) is a “source” of income
growth. The problem, however, is that the basic methodology automatically precludes any
consideration of the mutual dependence that exists between trade and income growth.

The simultaneous system we present in this paper moves beyond such one-dimensional
estimates. The dynamic panel estimator we use takes into account the simultaneity between
the key variables, inter-temporal effects, and hidden fixed effects. Though our framework is
simple, the results illustrate that the underlying relationship between trade and income growth
is significantly more complex than the all too common view that trade is an engine (or source)
of growth.

Based on data from 33 African countries over the period 1970 to 1998, our results show that
the effect of growth on trade is direct, with a possible lag, and the impact of trade on growth is
indirect. In our model, the latter is channeled through changes in the exchange rate, inflation,
and the real exchange rate. Single equation growth regressions miss these economically
relevant details.

Our data, model specification, and estimation procedures could be readily refined. An obvious
change would be to decompose the trade share to examine the separate effects of exports and
imports.15

Our results also raise some interesting questions. If, in fact, growth drives trade, what policies
will be needed for reversing Africa’s marginalization in the world economy? Does the widely
recommended approach of promoting exports need to be recast? Since an increasing number
of African policy makers have been seeking to learn from Asia’s growth experience, is there a
need to re-examine the determinants of the “Asian miracle.” In particular, was rapid growth in
Asia export-led as so many scholars contend? Or, in the light of the above results, might the
rapid Asian growth have been the result of changes (such as an appropriate real exchange rate,
and legal and institutional changes) that, while important in promoting trade, provided the
incentives that boosted domestic output? That the non-city states in Asia experienced
substantial growth in their agricultural sectors before their manufactured exports grew rapidly,
suggests that important internal realignments occurred to raise domestic output. Finally, as a
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more general matter, if growth drives trade, can growth economists continue to treat trade as a
“source” of growth?

In summary, the results we present support the view that Africa’s marginalization in the world
economy has been rooted in the lack of growth across the continent rather than the lack of
trade. The policy implications are immediate. African countries need to focus in a sustained
way on policies that promote growth. Since most of these policies will involve the removal of
domestic imbalances and distortions, they will also give a boost to trade. Based on the
evidence we assembled, focusing on trade as a means of promoting growth–a
recommendation that is central to most donor support to African countries–does not appear to
be a fruitful way of reducing Africa’s marginalization in the world economy. That advice
misconstrues the nature of the relationship between trade and growth while leaving intact
many of the domestic distortions (such as the biases against agriculture) that have undermined
both growth and trade in Africa. For policy makers, the message is clear. A growth-oriented
program that explicitly removes the constraints on domestic economic activity will also
stimulate trade.
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Appendix

Figure 2. Sub-Saharan Africa: GDP per capita (in 1995 US Dollars), 1970-98

Figure 3. Sub-Saharan Africa: Trade share as percent of GDP, 1970-98

Year
1970 1998

      541.5

      681.8

Year
1970 1998

         42.1

         61.2



24

Table 7. Average Income Per Capita, Trade, Exports, Imports, and Net Exports
  in Sub-Saharan Africa, 1980-89

Country GDP p.c. (1995 USD) Trade Exports Imports Net Exports

Gabon 4758 97 53 44 10
South Africa 4390 52 28 24 5
Botswana 2301 105 59 46 13
Mauritius 2207 112 55 58 -3
Swaziland 1120 155 71 84 -14
Congo, Rep. 992 105 52 53 -1
Côte d'Ivoire 914 71 37 34 3
Cameroon 898 53 26 26 0
Angola 680 60 35 26 9
Zimbabwe 666 44 21 22 -1
Senegal 571 69 29 41 -12
Mauritania 504 106 42 64 -21
Zambia 503 71 34 36 -2
Central African Rep. 399 53 20 33 -12
Togo 393 99 46 53 -7
The Gambia 379 109 48 61 -13
Benin 370 66 26 40 -14
Ghana 343 25 11 14 -3
Kenya 334 54 25 29 -4
Rwanda 317 31 10 21 -10
Lesotho 306 150 16 134 -119
Congo, Dem. Rep. 296 44 21 22 -1
Sierra Leone 295 28 12 17 -5
Madagascar 287 34 14 21 -7
Niger 271 50 21 29 -8
Mali 266 49 16 33 -18
Nigeria 245 42 21 20 1
Burkina Faso 224 41 10 31 -21
Guinea-Bissau 198 53 10 43 -33
Burundi 192 34 10 24 -13
Chad 187 44 15 29 -14
Malawi 155 55 24 31 -7
SSA 622 55 24 31 -8
World 4549 34 17 17 0

Note: Countries are listed in a descending order of their average income per capita for the decade.
      Trade (Exports plus Imports), Exports, Imports, and Net Exports are given in percent of GDP.
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Table 8. Average Income Per Capita, Trade, Exports, Imports, and Net Exports
  in Sub-Saharan Africa, 1990-98

Country GDP p.c. (1995 USD) Trade Exports Imports Net Exports

Gabon 4477 90 54 36 17
South Africa 3916 44 23 21 3
Mauritius 3440 127 61 66 -4
Botswana 3435 89 50 39 10
Namibia 2115 115 54 61 -7
Swaziland 1420 170 83 87 -4
Congo, Rep. 868 121 57 64 -7
Côte d'Ivoire 762 71 38 33 5
Zimbabwe 677 68 32 35 -3
Cameroon 654 42 23 19 3
Senegal 554 65 29 35 -6
Guinea 543 46 21 25 -4
Angola 526 116 59 57 2
Mauritania 453 97 43 54 -11
Lesotho 425 150 23 127 -104
Zambia 414 74 34 40 -6
Ghana 375 53 21 32 -11
Benin 365 58 25 33 -9
The Gambia 357 122 54 68 -15
Kenya 337 65 31 34 -3
Central African Rep. 335 42 17 25 -8
Togo 332 71 32 39 -7
Uganda 287 31 10 21 -12
Nigeria 258 77 41 36 5
Mali 254 55 20 35 -15
Madagascar 246 47 20 27 -8
Burkina Faso 241 39 12 27 -15
Rwanda 236 32 6 26 -20
Guinea-Bissau 226 49 12 37 -25
Chad 215 48 16 32 -16
Niger 214 38 16 22 -6
Sierra Leone 209 47 23 23 0
Burundi 176 33 9 24 -15
Tanzania 170 53 16 37 -20
Congo, Dem. Rep. 167 44 23 21 2
Malawi 154 63 25 38 -13
Mozambique 154 52 13 39 -26
Ethiopia 101 30 11 20 -9
SSA 560 56 27 29 -2
World 5065 42 21 21 0

Note: Countries are listed in a descending order of their average income per capita for the decade.
      Trade (Exports plus Imports), Exports, Imports, and Net Exports are given in percent of GDP.
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Endnotes

                                                       
1 Trade is defined as the ratio of exports plus imports of goods and non-factor services to GDP. The data come
from the World Bank Africa 2000 CD-ROM database.

2 Many analyses focus on the advantages and drawbacks of different measures of openness. Edwards (1997) has
a review. Sachs and Warner (1996) constructed an indicator of openness of an economy based on five (economic
and institutional) criteria. A cross-section version of the indicator measures the proportion of years over a certain
period when the country satisfies all five criteria (i.e., is considered ‘open’). Leamer (1988) suggested an
estimated measure of openness based on the average of residuals from a regression of the trade share on variables
measuring size of the economy and distance to the nearest major trading center. Other studies have adopted a
simpler approach by focusing on the trade dependency ratios, export growth, black market premiums on foreign
exchange, or the average level of particular trade taxes as indicators of trade orientation. Each of these, of course,
measures a different aspect of the commercial policy and puts the empirical results in a different context.

3 Most analysts understand their approaches are subject to bias. Though, as noted in the text, they acknowledge
the problem and move on. Calimitsis, Basu and Ghura (1999, p.10, n.13) are typical. They state that their
approach can be criticized on statistical grounds. They explain that to check whether the bias is significant, they
derived some single equation instrumental variable estimates (in their case using generalized least squares). They
specifically note that the results of this exercise “show that, although the signs and magnitudes of the estimated
coefficients were generally maintained, the statistical significance of the effects was considerably weaker.”
Undeterred by this finding, they base their conclusions on the original estimates.

4 Frankel and Romer add some qualifications with respect to the robustness of this result when an attempt is
made to account for regional differences across the world using continental dummies or distance to the equator.
They also address the question of the limitations of the trade share as a proxy for all income-enhancing aspects of
international exchange.

5 Hoeffler has found that the Africa dummy in a cross-country growth regression is not significant. Her main
conclusion is that (p.25):

 ….the augmented Solow model can fully account for sub-Saharan Africa’s low growth
performance provided we account for unobserved country specific effects and for the
endogeneity of investment in [the] estimation.

6 In some countries, it occurred earlier. Ghana, for example, had exhausted the “easy” phase of import
substitution in the early 1960s. Its economy was already declining by the end of the 1960s.

7 Data from World Bank CD-ROM World Development Indicators 2000 database.

8 Rodrik (year and pagexxxx) argues that the many barriers to trade and exchange in Africa, although
undoubtedly harmful to economic activity, have not suppressed the trade shares and have most probably “…
operated by retarding income growth.”

9 Hansen and Tarp (1999) report “a robust aid-growth link even in countries hampered by an unfavorable policy
environment.”

10 The convergence hypothesis is based on the idea that poorer countries typically have a smaller stock of
physical and human capital. Accordingly, the marginal products of capital are higher in poor countries than in
rich countries. Thus, for given levels of investment, the rate of growth in the poorer countries will be higher
(Temple 1999:122-123).

11 In the trade equation we also tested the effect of population growth–as a proxy for the size of economy-and the
contemporaneous and lagged values of growth of investment. The coefficients of these variables were
statistically insignificant and were dropped.
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12 The 33 countries in the sample used for the regression analysis are: Botswana, Burkina Faso, Burundi,
Cameroon, Central African Republic, Republic of Congo, Cote d’Ivoire, Ethiopia, Gabon, The Gambia, Ghana,
Guinea, Guinea-Bissau, Kenya, Lesotho, Madagascar, Malawi, Mali, Mauritania, Mauritius, Mozambique,
Namibia, Nigeria, Rwanda, Senegal, Sierra Leone, South Africa, Swaziland, Tanzania, Togo, Uganda, Zambia
and Zimbabwe. The six countries that drop out are Angola, Benin, Chad, Democratic Republic of Congo,
Equatorial Guinea, and Niger.

13 First proposed by Arellano and Bond (1991), the dynamic panel GMM estimator was extended by Blundell
and Bond (1998). The estimator is given as: δ = (X′ZANZ′X)-1(X′ZANZ′y), where X and y are vectors of first
differences of the regressors and the dependent variables, Z is the matrix of instruments, and AN is a composite
matrix of Z and a weighting matrix for the instruments.

14 For the GMM estimation we have used the DPD98 GAUSS program by Arellano and Bond (1998).

15 Preliminary results in the context of the above model reveal no substantive change in the conclusion regarding
the direct effect of income growth and the indirect effects of the trade related variables. Indeed, the results show
more subtlety in the effects of the exchange rate changes and a greater impact of import liberalization as opposed
to an increase in exports. One explanation in an African context has been that many countries have more readily
removed restrictions on exports than on imports. A further point is that because of acute foreign exchange
constraints, the expansion of exports (which generates foreign exchange) has been far less severely constrained
than the growth of imports which, in many countries, is restricted by foreign aid flows.
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